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4. 含 Preyssler 型阴离子(NaP5W30O11014-)的配合物合成和结构。在水热条件
下 ， 由 3- 氨 基 -1H-1,2,4 三 氮 唑 -5- 羧 酸 (Hatc) 与 Cu(II) 及
K6[α-P2W18O62]/K12.5Na1.5[NaP5W30O110]·15H2O 合成了化合物(13)，磁性测定结果



















The organic networks have the structural diversity and a broad application
prospects as functional materials (such as catalysis, adsorption). Polyoxometalates
(POMs) have widely been regarded as molecular building unit for coordination
polymers, on account of its electronic, magnetic, catalytic, and photochemical
properties. Efforts have been focused on the construction of such kind of coordination
polymers in the past decades. Up to now, various structures of POM-based
coordination polymers have been assembled through POM covalently linked with
transition metals and organic ligands, which may have conductive, fluorescent,
magnetic and catalytic properties.
Based on the research of literatures, the Keggin/Dawson/Preyssler anion
(NaP5W30O11014-) are adopted as the basic building blocks and fourteen new
compounds are synthesized by introducing azolate ligands and transition metal salt
(Ag(I)/Cu(II)) under the hydrothermal conditions, and the synthetic conditions (ratio
of raw materials, solvents, pH and temperature) are studied. All these compounds
have been structurally characterized by IR, elemental analyses and X-ray single
crystal diffractions, the compound (14) by XPS and the compounds (6) and (13) by
atomic absorption spectra (AAS). We study the magnetic properties of the compounds
(8), (12), (13) and fluorescence of the compounds (3), (4), (14). Specific contents as
follows:
1. The syntheses and structures of 5-amino-tetrazole-Ag(І)-polyoxometalates
(POMs) compounds. Two compounds (1) and (2) are synthesized with
5-amino-1H-tetrazole monohydrate, AgNO3 and H3PMo12O40·nH2O/K6[α-P2W18O62]
under hydrothermal syntheses. The structure analyses show that the pores size and
direction of compounds are affected by the volume and charge of
heteropolyoxmetalates.
2. The syntheses and structure of POMs-tetrazole-Ag(I) coordination polymers















5-phenyl-1H-tetrazole, AgNO3 and H3PW12O40·nH2O/H3PMo12O4·nH2O/H4Si
-W12O40·nH2O, which are found for the first time with (AgI)…π and (AgI)…(AgI)
interactions. These interactions play an important role in synthesizing these
compounds with structural diversity and novelty.
3. POMs and Ligands affect the syntheses and structure of coordination polymers.
Seven compounds (6)-(12) are synthesized with 5-(2-pyridyl)
-1H-tetrazole/5-(4-pyridyl)-1H-tetrazole, Cu (II) and POMs. Through the analysis of
structure, the influence of POMs and ligands on the structure of these compounds is
discussed. Magnetic testing indicates that the compounds (8) and (12) are
antiferromagnetism.
4. The syntheses and structures of coordination polymers with Preyssler anion
(NaP5W30O11014-). Two new compounds (13), (14) are obtained by 3-amino-1H-1, 2,
4-triazole-5-carboxlic acid hydrate/5-phenyl -1H-tetrazole, Cu(NO3)2/AgNO3 and
K6[α-P2W18O62]/K12.5Na1.5[NaP5W30 -O110]·15H2O. Magnetic testing indicates that the
compound 13 is antiferromagnetism. The effect of Preyssler anion to the structures of
compounds are discussed .



















金属的金属－氧簇合物，又称为多酸。其组成元素从 最初的 V、Mo 和 W 等
丰产元素已拓展到现在的涵盖元素周期表上的几十种元素，但是就其应用性来
讲，含 V、Mo 和 W的金属－氧簇合物应用较为广泛。这些高价的多金属氧酸
盐具有强酸性和强氧化性，因此随着研究的不断深入，其应用范围也在不断的扩
大，它们在高效催化材料、 电磁材料等领域中有着广泛的研究与应用[1-8]。杂多















































组在 2008年报道了[17]使用 DCC催化剂，使亚胺基上的 N原子取代 POMs上的
桥联 O 原子，得到了三个配合物[Mo6O16(2,6-Me2-NC6H3)2(μ2-2,6-Me2-NC6H3)]2-
(3-Ar-III) 和 [Mo6O14(2,6-Me2-NC6H3)4(μ2-2,6-Me2-NC6H3)]2- (5-Ar-II ， 5-Ar-I 与

















图 1.1 3-Ar-III的阴离子结构图(左)和 5-Ar-II的阴离子结构图(右)





















用过渡金属离子(如M = Mn(II), Co(II), Ni(II), Cr(III), Fe(III)，Pt(IV)，Pd(IV)，
Au(III))来取代 POMs 机构 中的 Mo 或 W 形成多元取代多金属 POMs，如
[XMW11O40]n-，这样不仅可以引入潜在的催化中心，还可以引入磁性金属。
饱和的 Keggin 结构和 Dawson 结构多酸阴离子深度降解时，可失去不同
个数的MO6 基团，形成不同的缺位杂多酸，这种多酸具有一定的配位能力，可
与金属离子作用得到其衍生物。Hill课题组报道了 Pt(IV)[19]，Pd(IV) [20]，Au(III) [21]
单取代的缺位杂多酸配合物，Cronin 课题组报道了混合价态 Mn 取代的配合物
[22]，稀土离子[23]取代的或者异金属[24](如 3d-4f)取代的配合物，德国的 Kortz课题
组 2005 年 报 道 了 一 个 含 20 个 Cu 轮 型 结 构 的 巨 阴 离 子
[Cu20Cl(OH)24(H2O)12(P8W48O184)]25-，这个笼型结构的配合物在主－客体化学、离
子交换、气体储存、催化以及药物等方面可能具有潜在用途[25]。Kortz 在 2009
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